Pseudo-peptides based on methyl cysteine or methionine inspired from Mets motifs found in the copper transporter Ctr1.
Most proteins involved in Cu homeostasis bind to intracellular Cu(I) in stable Cu(S-Cys)x environments, thanks to well-conserved cysteine-rich sequences. Similarly, the Cu(I) transport protein Ctr1, responsible for copper acquisition, binds Cu(I) in Cu(S-Met)3 environments in conserved methionine-rich MXMXXM sequences, referred as Mets motifs. Pseudo-peptides based on a nitrilotriacetic acid scaffold and functionalized with three amino acids bearing thioether side chains, either methyl cysteine in T(1) or methionine in T(2), were synthesized as mimics of the Mets sequences found in Ctr1. These two ligands were obtained with good overall yields from commercial amino acids and demonstrate efficient chelating ability for Cu(I). Only one species, the mononuclear [CuT(1,2)](+) complex, was evidenced by electrospray ionization-mass spectroscopy (ESI-MS) and the circular dichroism signature obtained for the most constrained CuT(1) complex having the shortest side chains showed reorganization of the pseudo-peptide scaffold upon Cu(I) complexation. Considering that thioether functions are neutral sulfur donors, the stability constants measured by competition with ferrozine are quite large: log K ≈ 10.2-10.3. The CuT(1,2) complexes are significantly more stable that those formed with linear peptides, mimicking isolated Mets motifs MXMXXM of the Cu transport protein Ctr1 (log K ≈ 5-6). This may be attributed to the preorganized pseudo-peptide scaffold, which arranges the three neutral sulfur donors toward the metal center. Such moderate affinity Cu(I) chelators are interesting for applications in chelation therapy, for instance, to induce minimum disturbance of Cu homeostasis in Wilson's disease treatments.